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Notes on Dipterocarps. 


1. The Seedling 1 of Anisoptera costata, Korth. 


By I. H. Burkill. 



Fig. 1. Flower seen from below, x 2J. 


It is proposed to clear the way for a general review of the 
Malayan Dipterocarps by a series of short papers, of which this is 
the first. It deals with the seedling of Anisoptera costata, Korthals. 

Anisoptera costata is a tall forest tree wild in the Botanic 
Gardens, Singapore, where two individuals flowered freely at 
the commencement of April, 1916, producing with new foliage, 
panicles of pendent white flowers from the ends of the branches. 
The shape of the flower is given above (fig. 1) : the corolla does 
not fall. 

The seeds from this flowering ripened about the end of June: 
and when they fell, a leaf-fail occurred, followed by a more abundant 
production of new leaves than had been the case when the flowers 
appeared. 

The seeds germinated at once, lying on the ground. In 
germination the radicle is extruded, curves earthwards, and anchors 
itself; then the cotyledons are pulled out of the capsule by the 
straightening of the hypocotyl. The process is seen in progress in 
Figs. 2 and 5 below. 
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Eig. 2. Seedling at the time when 
the cotyledons have just been with¬ 
drawn from the capsule. 1. cot. larger 
cotyledon; sm. cot. lesser cotyledon. 


Fig. 3. Seedling at the time when 
the whorl of leaves is expanding. 
I pair the two larger of the four 
leaves. 


The figures show how unequal are the two cotyledons: the 
larger is markedly four-ridged on the back (figs. 2, 3, and 5) : the 
lesser is only obscurely four-ridged and is sagittate-reniform is 
outline. This inequality though very evident in Anisoptera, is yet 
greater in some other genera of the order, e.g. Dryobalanops. 

During germination the petiole of the cotyledons elongates 
only a little. Brandis and Gilg, in Engler’s Pflanzenfamilien, 
III. 6, (1895) p. 242, from very imperfect knowledge stated that 
great elongation is a character of the order, an error due to 
familiarity with the genus Dipteroearpus, where it occurs, and want 
of knowledge of other genera. 

In several if not all of the species of Dipterocarpus, the coty¬ 
ledons do not function as green leaves in the nourishment of the 
seedling and are not drawn out of the capsule. But in Anisoptera 
costata as well as in other genera the seedlings are greatly injured, 
if the withdrawing is prevented, or if they do not reach the light: 
for instance if the capsules are buried under the surface of the 
ground, so that the cotyledons are imprisoned, the seedlings in 
Anisoptera either die or languish; while the seedlings of Chorea, 
of several species at least, under the same circumstances die. 

The cotyledons when they have been freed, and as the hypocotyl 
completes its straightening, part and come to stand more or less 
horizontally (fig. 6). Then from between them, the shoot pushes 
out and bears four leaves in a whorl. These leaves are to be seen 
in figure 3 with their faces folded together. The fifth leaf and all 
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which follow are solitary. The four leaves of the whorl were fully 
developed in September, i.e. at three months and the fifth leaf 
generally in December or January, i.e. at six months. 



Cot. scat--? 


Fig. 4. Seedling 
a the time of the 
unfolding of the 
fifth leaf: Cot. Scar, 
the scar whence 
the cotyledons have 
fallen is seen below. 


It is of particular interest that among the four leaves, in 
equality is found, that two are commonly larger than the others,— 
two which are not opposite, but contiguous, being those over the 
lesser cotyledon (fig. 6). The inequality is already obvious before 
the leaf-blades have expanded, and persists through life (figs. 7, 
and 8) ; but is sometimes very slight (figs. 9 and 10). 



Fig. 5. The seedling as the cotyledons Fig 6. Seedling as the leaves of the 

separate, seen obliquely from above : whorl separate, seen from above : l. pair , 

l. cot. larger cotyledon ; sm. cot. lesser larger pair of leaves, 
cotyledon. 
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The inequality of the cotyledons is apparently connected with 
the way in which they are packed in the seed. A compromise has 
been made in them there between fleshiness for the storage of food, 
and surface for assimilation later, resulting in extension beyond the 
diameter of the seed and in a rolling of the embryo on itself which 
places one cotyledon outside the other: and probably therefrom comes 
their inequality; but why the inequality should be repeated in the 
whorl which succeeds the cotyledons is not evident. Shoreas have 



Fig, 7. above. The whorl of leaves expanded, showing the 
inequality : Z, pair , the larger pair ; and 

Fig, 8. below. The whorl and the fifth leaf, seen from above. 
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more simple equal cotyledons and the first two leaves are equal. 
Shorea cotyledons are sagittately bilobed, and the first leaves are 
paired: but Anisopiera cotyledons are four ridged, and the first 




Figs. 9 and 10. Two cases in which the leaves of the whorl diff red from 
each other in very little. 

leaves are in a whorl of four. In both genera with the next leaf, the 
alternate condition sets in which persists through life. 

There is no important difference in the microscopic structure 
of the petiole of a leaf of the whorl and of the fifth leaf: both 
in section about the middle exhibit (see fig. 11) a ring of 
normal cortex enclosing a ring of sclerenchyma within which is 
phloem and xylem, and an included bundle with the xylem towards 
the face of the leaf as drawn. Associated with the largest xylem 
vessels are resin ducts to the number of five. Close under the blade, 



Fig. 11. Petiole in transverse section. 

Scler., sclerenchyma: and r. Canal , resin canal. 
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through that part of the petiole which is a pulvinus, the scleren- 
chyma is wanting, while the ring of bundles is a little irregular 
and the cortex is thicker. Such changes are of course connected 
with the mobility required of the pulvinus: they take place in the 
petioles of the whorl in the same way as in the fifth leaf. And 
there is nothing further peculiar about these whorled leaves beyond 
the circumstances of their association and their inequality. 

Compared with the adult leaves, they are of course much 
smaller, up to 8.2 cm. long by 4.1 cm. wide, and the vascular ele¬ 
ments in the petiole, etc., in the large leaves are altered by the in¬ 
creased number of groups of larger xylem vessels in the ring, and 
by the space within this ring being completely occupied by a com¬ 
plex of bundles with much sclerenchyma. At the pulvinus the 
sclerenchyma is interrupted, and the ring somewhat irregularly 
broken up. But beyond the pulvinus, in the midrib of the leaf, the 
included bundles form up into orderly lines in concentric semi¬ 
circles, which get less in numbers of their parts until near the tip 
of the leaf a condition is reached closely resembling the condition 
found in the petiole of the seedling leaves. 

Brandis (in Journ. Linn. Soc. Bot. xxxi, 1895, p. 20) suggest¬ 
ed sectioning the pulvinus for the study of generic characters; hut 
the middle of the petiole promises more. 
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